UNCLASSIFIED 


AD  NUMBER 


AD846819 


NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors;  Critical 
Technology;  JUL  1968.  Other  requests  shall 
be  referred  to  Commanding  Officer,  Fort 
Detrick,  Attn:  SMUFD-AE-T,  Frederick,  MD 
21701. 


AUTHORITY 


Biological  Defense  Research  Lab  ltr  dtd  13 
Sep  1971 


THIS  PAGE  IS  UNCLASSIFIED 


Best 

Available 

Copy 


A0846819 


TRANSLATION  NO. 


DDC  AVAILABILITY  NOTICE 


This  document  is  subject  to  special  export 
t  controls  and  each  transmittal  to  foreign 

governments  or  foreign  nationals  may  be 
made  only  with  prior  approval  of  Commanding 
Officer,  Fort  Detrick,  ATTN:  SMUFD-AE-T, 
Frederick,  Md.  21701. 


DEPARTMENT  OF  THE  Ak.- 
Fort  Detrick 
Frederick,  Maryland 


Effect  of  alterations  in  the  acid-base  equilibrium  on  the  lead  contents 
of  the  blood  anu  the  ndneral  contents  of  plasma  and  erythrocytes  in  normal 
persons. 


by  Frida  dchrntt  ana  Irmgard  Rttttger. 
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In  the  clinical  evaluation  of  t.ie  symptoms  of  lead  poisoning,  as  well  as 
in  their  interpretation,  the  level  of  hemal  lead  has  become  increasingly  de¬ 
cisive.  In  order  to  make  comparison  possible,  it  has  been  standardized  in 
numerous  analyses  of  norm il  persons,  attempts  to  heal  plumbic  disease  by  the 
removal  of  lead  from  tao  a—  .e.  by  attempts  at  mobilization,  have 

shown  that  the  metaooJLc  o. <  jriu.  is  affected  thereby,  resulting  in  altera¬ 
tions  in  the  hemal  load  co.,-  .  of  v  .rying  degree.  This  effect  may  be  caused 

by  the  dispensing  of  ^rugs,  »  /el^  .s  by  shifts  in  the  acid-base  equilibrium 
of  the  organism.  Jincu,  nor.-ia^ay,  vie  pH  of  the  body  may  shift  to  the  acid  as 
well  as  the  alkaline  siue  due  u>  coivesponding  nutrition,  it  seemed  indicated 
to  investigate  the  potential  of  fluctuation  in  the  hemal  lead  contents  in 
normal  persons  unaer  these  Conditions,  an a,  simultaneously,  to  include  its 
"opponents11  in  the  pattern  of  osmotic  balance  in  our  considerations.  The 
factors  to  be  considered  in  the  sphere  of  plumbic  influence  are,  first,  the 
mineral  metabolism  of  plasma  anu  erythrocytes,  and  second,  the  acid-base  equi¬ 
librium  of  the  blood. 


Precise  measurements  exist  of  the  alterations  in  the  hemal  acid-base 
equilibrium  in  normal  persons  (1).  They  have  been  conducted  with  hourly  inter¬ 
vals  in  the  course  of  one  day,  between  8:30  a.m.  and  6:30  p.m. ,  in  connection 
with  normal  nutrition  and  occupation  of  the  tested  individuals.  It  was 
determined  that  no  characteristic  changes  occur  in  the  acid-base  balance  in 
the  course  of  one  uay.  The  magnitude  of  fluctuation  in  the  acid-base  equilibri¬ 
um  from  hour  to  hour  is  peculiar  to  the  pertinent  individual,  although  the 
extent  of  hourly  fluctuation  may  vary  in  the  same  person  on  different  days. 
Generally  speaking,  the  differences  in  fluctuation  are  small.  If  the  acid- 
base  balance  is  now  shifted  toward  the  acid  side  with  ammonium  chloride,  or 
to  the  alkaline  with  sodium  bicarbonate,  it  is  seen  in  most  cases  that  the 
lowest  point  in  acidosis  is  reached  in  3-4  hours,  and  that  2  hours  later 
(within  individual  bounds,  of  course)  recovery  has  occurred.  Recovery,  there¬ 
fore,  is  more  rapid  than  loss.  In  alkalosis,  the  typical  course  shows  apical 
values  already  after  1-2  hours,  followed  by  a  drop  of  approximately  50%  within 
the  next  few  hours.  Complete  recovery  occurs  very  slowly,  often  on  the  next  day. 


Kumerous  authors  have  observed  a  mobilization  of  lead  by  means  of  sodium 
bicarbonate  or  ammonium  chloride,  according  to  Aub  et  al.  (2),  Litzner, 
deyrauch  arid  barth  (3),  Leschke  (4)>  the  elimination  of  lead  in  the  urine  is 


increased  by  sodium  bicarbonate,  according 
observed  2  cases  of  chronic  le.ia  poisoning, 
well  as  an  elevation  .m  level  of  henui  . 
a  strong  mobilization  load  after  acidifi 
the  acids  HCl  and  >r  ammonium  chloriae 


dciimitt  and  Tueger  (5),  who 
:reased  elimination  of  load,  as 
.  oakes  place.  iub  et  al.  noteu 
_yju  of  the  organism  by  means  of 
’hese  observations  were  also 
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nude  by  Schmitt  and  Taeger  in  connection  with  the  cases  of  le  iu  joisoning 
mentioned  above.  It  was  ueterminea  further  that  chlorine  incrcaseu  in  ti.e 
plasma  and  erythrocytes  in  both  cases;  sodium,  on  the  other  hunu,  decrca&ou  in 
both  fractions. 

-ill  of  these  observations  were  made  with  fasting  patients  and  no  informa¬ 
tion  is  given  concerning  the  conditions  a  few  hours  after  tnc  dispensing  of 
corresponding  drugs,  .assuming  hat  the  mobilization  of  lead  is  caused  by  uic 
shift  toward  the  acid  or  alkaline  side,  a  moment  in  time  must  be  fined  ana¬ 
lytically  in  which  the  organism  is  in  the  strongest  acid  or  strongest  alkaline 
condition,  in  order  to  obtain  a  picture  of  the  actual  hrppenings.  The  fasting 
value  of  the  following  day  already  ought  to  be  affected  by  balancing  influences. 
Starting  with  these  considerations,  the  test  program  was  organized  as  follows: 

Tests  were  conducted  with  normal  persons.  Two  different  tests  ^roups 
were  organized.  One  proaucea  a  daily  profile,  giving  information  about  the 
shift  of  minerals  between  plusiiu  and  erythrocytes,  including  chlorine,  sodium, 
calcium,  potassium,  phosphorus  and  lead.  The  other  group  was  to  give  a  per¬ 
spective  on  the  ioineral  conditions  at  the  end  of  an  acid— base  period,  i.e.  the 
higiest  acid  or  basic  phase.  The  patients  received  the  acid  fare  for  3  days, 
after  an  interval  of  1  day,  basic  food  was  dispensed  for  3  days. 

The  food  on  acid  days  is  constituted  of  the  following: 

li)arly  morning:  50  g  wheat  bread,  200  ccm  coffee.  3reakfast:  50  g  WuOau 
bread,  50  g  sausage,  100  ccm  oatmeal  soup.  Noon:  25  g  wheat  bread,  60  g  meat, 
300  ccm  oatmeal,  afternoon:  50  g  wheat  bread,  200  ccm  coffee,  hvening. 

50  g  wheat  bread,  200  ccm  coffee,  200  ccm  oatmeal  cereal.  In  addition,  4.4  g 
ammonium  chloride  daily. 

The  basic  food: 

Karly  morning:  200  ccm  coffee  with  milk,  breakfast:  100  ccm  milk. 

Noon:  300  ccm  mashed  potatoes,  200  g  vegetables,  afternoon:  100  ccm  milk, 
evening:  200  ccm  milk,  200  g  inasheu  potatoes,  200  g  vegetables.  In  aauioiou, 
20  g  sodium  bicarbonate  daily.  In  the  daily  profile,  blood  is  withdrawn  on 
the  1st  acid  day  and  the  1st  basic  day:  Fasting  (prior  to  commencement;, at 
1  p.m.  and  7  p.ra.  Blood  was  taken  from  the  other  group:  Fasting^ prior  to 
commencement), after  the  3rd  acid  day  and  the  3rd  basic  day,  also  fasting. 

all  in  all,  about  60  ccm  blood  were  withdrawn  each  time  and  prevented 
from  coagulating  by  immediate  addition  of  novirudin.  C02  absorption  curves 
ana  the  hematocrit  were  ueterminea  from  whole  bloou.  It  was  then  centruugeU 
for  l  hour,  ana  the  olasiiu  ana  erythrocytes  were  isolated  according  to 
F.  och mitt's  method  .6).  The  contents  of  chlorine  in  the  incinerated  plasma 
were  determined  by  .  .  .:.yi  ana  ausznyak's  method.  For  the  remaining  determina¬ 
tions  the  plasma  anu  c  •  .ytnro cytes  were  incinerated  according  to  Tschopp.  ^ 

For  the  det  :nninatior  chlorine  in  the  erythrocytes,  2  ccm  n/1  silver  ni.r  .te 
solution  was  added  to  ..e  blood  corpuscles  prior  to  combustion  by  tnc  inaicated 
method,  after  being  turned  to  ash,  the  chlorine  contents  of  tne  reu  oxoou 
cells  were  found  by  Volhard's  method.  In  order  t.  conduct  mineral  analyses, 
the  excess  AgNO^  in  the  erythrocytic  ash  solution  was  precipitated  out  with  a 


few  drops  of  hyurocnloric  acid.  i,ow  the  plasm  and  erythrocytes  wore,  subjected 
to  following  determinations:  maiurn  after  uraber,  potassium  a:;a  calcium  after 
Kramer  ana  Xisual,  phosphorus  after  damson.  The  determination  of  xeau  was 
conducted  according  to  a  mouified  bithizon  method  (7). 

The  results  obtuirieu  at  the  end  of  one  acid  and  one  basic  periou  arc 
listed  in  table  1.  The  table  shows  that  a  considerable  liberation  of  lead 
has  taken  place  in  the  plasm  aria  erytnrocytes  by  the  acidification  of  the 
organism.  It  shows  individual  diversity  in  magnitude.  In  all  cases  an  in¬ 
crease  in  chlorine  is  noted  in  the  plasm  as  well  as  in  the  erythrocytes,  a 
reliable  relationship  between  the  extent  of  chlorine  incre'  se  and  t..e  amount 
of  liberated  leap  cannot  be  ascertained,  however.  The  level  of  calcium  in  the 
plasma  is  changeable  on  acid  nays,  in  the  last  two  cases  it  uropped;  in  the 
first  it  rose  insi gnificantly.  The  erythrocytic  calcium  showea  identical  ac¬ 
tion,  but  with  greater  uivergence.  ‘file  total  plasmatic  phosphorus  regularly 
increased  after  acid  fare,  in  the  erythrocytes  this  occurred  only  in  the  1st 
case;  in  the  2a  and  3rd  it  remained  unchanged.  The  souium  levels  of  the  plasm 
after  the  3rd  acid  auy  were  higher  than  initial  values.  The  erythrocytic 
sodium  level  was  slightly  elevated  in  the  first  two  cases,  but  only  trivially 
so;  in  the  3rd  case  it  had  dropped.  The  potassium  contents  of  the  plasm 
showed  a  tendency  to  aecrease  in  the  1st  and  3rd  case;  it  remained  unchanged 
in  the  2d.  The  erythrocytic  lotassium  values  are  considerably  increased  in 
the  1st  case,  less  so  in  the  3rd,  ana  slightly  decreased  in  the  2d  case. 
Concerning  plasmatic  lead,  only  a  very  slight  change  is  noted  after  the  3rd 
basic  day,  in  comparison  with  initial  values;  the  erythrocytes,  on  the  other 
hand,  show  considerable  plumbic  increases  in  all  3  persons,  in  part  even  mani¬ 
fold  values.  The  chlorine  levels  of  the  plasma  are  partly  somewhat  higher 
than  initially,  in  one  case  slightly  lower.  The  sodium  contents  of  the  plasm 
in  the  last  two  cases  are  higher  than  initially;  in  the  1st  case  this  is  not 
true;  in  the  erythrocytes  it  is  higher  in  the  1st  and  3rd  case,  considerably 
lower  in  the  2d.  Neither  potassium  nor  calcium  values  of  the  plasma  and 
erythrocytes  show  uniform  changes  due  to  altered  pH  toward  the  alkaline  side. 

Table  2  shows  the  effect  on  whole  blood.  It  reveals  definite  increases 
in  chlorine,  sodium  and,  especially,  in  lead  in  all  cases  after  the  acid  days. 
The  deviations  of  potassium,  calcium  and  phosphorus  are  changeable,  .ifter  the 
basic  days  the  chlorine  levels  of  the  whole  blood  are  slightly  above  the 
initial  values,  as  are  the  sodium  levels.  Potassium,  calcium  and  phosphorus 
again  fail  to  show  unequivocal  reactions.  The  plumbic  values  are  again  dis¬ 
tinctly  elevated  and  frequently  surpass  the  values  commonly  found  in  normal 
persons  by  several  times. 

Progression  of  the  absorption  curve 
on  the  acid  aay. 
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4  hours  after  the  ingestion  of  ammonium  chloride,  a  uistinct  shift  of  une 
aciu-base  equilibrium  occurred  toward  the  aciu  side;  5  hours  later  a  value  is 
obtained  which  is  .bove  the  initi il  factor  and  shifted  to  the  alkaline  siue. 


Tabic  3  lists  the  analytical  series  of  those  test  days.  They  invariably 
show  an  increase  in  chlorine  in  the  plasma  after  4  hours,  abating  after  5 
additional  hoursj  the  rise  persists  in  the  last  case.  In  the  erythrocytes, 
chlorine  after  4  hours  also  exceeds  the  initial  value,  and  snows  a  considerable 
increase  in  the  next  few  hours,  with  the  exception  of  c.ise  2.  i'lismitic  lixid 
increases  m  all  cases  due  to  the  shift  to  the  acid  side,  shows  v illations 
after  an  additional  3  hours,  then  sinks,  in  the  last  two  cases,  to  values 
below  the  initial  level;  in  the  first  two  cases  the  rise  persists.  The  fluctua¬ 
tions  in  erythrocytic  lead  levels  after  4  hours  are  considerable  in  all  cases; 
they  abate  extensively  toward  evening,  with  the  exception  of  case  3,  in  which 
the  lead  level  of  the  erythrocytes  remains  at  approximately  the  Saxe  height. 

The  sodium  contents  of  the  plasma  after  4  hours  are  lower  than  initially,  but 
considerably  higher  at  7  p.m.,  with  the  exception  of  case  3»  Concerning  the 
4-hour  level,  erythrocytic  sooium  reveals  the  opposite  reaction  comixireu  to 
plasma,  i.e.  the  erythi’ocytic  sodium  increases,  and  this  continuously  until 
the  end  of  the  test.  Potassium  fails  to  show  unequivocal  reactions  in  the 
plasma  or  in  the  erythrocytes.  Calcium  levels  in  the  plasma  had  a  tendency  to 
rise  during  the  course  of  the  cuy,  while  falling  in  the  erythrocytes. 

Similarly,  no  system  could  be  deduced  from  the  total  phosphorus  of  both  fractions. 

Table  4  offers  a  perspective  on  the  shift  in  minerals  in  the  whole  blood 
during  the  test  days.  It  discloses  an  increase  in  chlorine  and  lead  in  all 
cases  after  4  hours.  In  3  cases  the  chlorine  level  rises  until  evening,  while 
a  drop  is  evidenced  by  case  2.  The  lead  contents  of  whole  blood  at  7»p*ni.  are 
still  above  those  of  the  initial  stage,  but  lower  than  the  4-hour  values. 


Progression  of  the  absorption  curve 
on  the  basic  day. 
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It  is  noted  that  a  shift  in  the  acid-base  equilibrium  toward  the  alkaline 
side  has  taken  place  after  4  hours;  further,  that  the  alkaline  shift  continues 
to  persist,  although  not  at  as  high  a  level  as  at  1  p.m. 


Table  5  indicates  mineral  movement  on  the  basic  day.  It  is  evident,  in 
most  cases,  that  the  plasmatic  chlorine  has  dropped  at  1  p.m.  ..t  this  time, 
all  cases  reveal  a  considerable  uecrease  in  erythrocytic  chlorine.  The  lead 
contents  of  the  plasma  have  increased  only  insignificantly  after  4  hours;  the 
erythrocytic  lead  is  distinctly  increased.  Chlorine  in  the  plasma  fluctuates, 
_t  generally  decreases  somewhat  in  comparison  to  4-hour  values,  erythrocytic 
cnlcrine  levels  are  above  those  of  the  4-hour  point,  in  some  cases  even  above 
initial  values.  The  level  of  lead  in  the  plasma  is  significantly  higher  than 
initial  and  4-hour  values  in  one  case  only.  In  the  other  cases  it  is  only 


4 


slightly  above  the  starting' value.  The  lead  contents  of  the  erythrocytes  are 
also  higher  than  corresponding  fasting  values,  but  only  in  2  cases  higher  th^n 
at  the  4-hour  point.  Plasmatic  potassium  increases  in  the  course  of  the  day; 
calcium  after  4  hours,  decreasing  thereafter  in  most  cases,  Brythrocytic 
potassium  is  variable,  calcium  drops  in  most  cases  after  4  hours  and  rises 
later,  but  usually  not  to  the  initial  level.  Sodium  increases  after  4  hours 
in  the  plasma  as  well  as  in  the  erythrocytes,  ana  as  a  rule  decreases  somewhat 
toward  evening.  Phosphorus  levels  in  the  plasma  rise  toward  1  p.m,  and  ,  in 
one  case,  also  toward  7  p.m.  ho  uniform  reaction  is  indicated  in  the  erythro¬ 
cytes. 


The  whole  blood  (table  6)  is  affecteu  as  follows  by  the  basic  day:  Here, 
too,  a  distinct  drop  in  chlorine  is  seen  after  4  hours,  followed  by  rising 
levels,  with  the  exception  of  case  3,  sodium  and  chlorine  actions  are  analog¬ 
ous.  The  actions  of  potassium,  calcium  ana  Phosphorus  are  not  uniform,  whole 
blood  lead  increases  after  4  hours  and  continues  to  rise  until  evening  in 
cases  1  and  J>,  while  a  decrease  in  the  lead  contents  of  the  blood  is  noted  in 
cases  2  and  4. 


Discussion  of  the  results. 

Our  experiments  were  able  to  confirm  findings  by  earlier  'writers,  to  the 
effect  that  a  change  in  pH  of  the  organism  toward  the  alkaline  or  acid  side, 
extending  over  several  days,  leads  to  the  ...obiiization  of  lead.  It  can  further 
be  deduced  from  our  tests  tint  the  liberation  of  lead  in  the  plasma  is  greater 
after  acid  periods  than  after  basic  ones,  while  the  opposite  is  true  for 
erythrocytes.  In  the  plasma,  the  shift  of  lead  progresses  in  the  same  manner 
as  that  of  chlorine,  i.e.  both  increase  after  acid  days  and  decrease  after  the 
basic  period;  these  two  phases  of  movement  cross  in  the  erythrocytes.  This 
regularity  cannot  be  found  in  .whole  blood,  acid  days  lead  to  rises  in  chlorine 
and  lean.  Basic  days  bring  a  drop  in  chlorine  and,  again,  increased  lead 
values  in  the  blood.  Both  processes  of  mobilization  usually  yield  plumbic 
values  in  excess  of  the  norm. 

During  the  course  of  an  acid  day,  considerable  quantities  of  lead  are 
released  into  the  blood,  the  greatest  liberation  of  lead  coinciding  with  the 
st.xmgly  acid  pH  of  the  organism:  while  the  shift  of  chlorine  in  the  erythro¬ 
cytes  (in  isolated  cases  also  in  the  plasma)  takes  a  different  course,  i.e. 
it  continues  to  increase.  In  whole  blood,  the  highest  plumbic  values  also 
co . ..side  with  the  lowest  position  of  the  C0£  absorption  curve.  They  usually 
1  above  the  values  which  we  still  classify  as  normal;  the  fluctuations  are 
i. .-viuual,  however.  .t  times  values  are  found  that  amount  to  double  the  norm. 

The  release  of  leau  into  one  plasma  is  low  in  the  course  of  a  basic  civy. 
-ivergences  are  more  pronounce.,  in  the  erythrocytes,  but  they  do  not  attain  the 
levels  observed  on  acid  days,  i'he  hemal  lead  level  of •  the  erythrocytes  con¬ 
tinues  to  show  higher  values  compared  to  acid  days.  This  agrees  with  the 
action  of  the  acid-'oase  equiiiorium  which  returns  . -r  more  slowly  to  the  norm 
from  alkaline  pH  than  on  acia  nays.  The  plumbic  ^  vol  of  wnole  blood  shows 
only  one  case  in  which  the  value  is  considerably  uoove  normal,  a  relationship 
between  hemal  lead  ana  the  remaining  ions  cannot  be  deduced  with  certainty. 
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Summary. 

To  reiterate:  —  h  shift  in  the  acid-base  equilibritu.i  of  the  organism 
toward  the  acid  or  alkaline  side  evokes  the  mobilization  of  lead,  e/en  in 
healthy  persons..  The  activation  of  lead  is  greater  toward  the  aciu  side  than 
toward  the  alkaline.  On  acid  uays,  the  movement  of  chlorine  and  lead  is  found 
to  be  uniform,  while  the  decrease  in  chlorine  is  matched  by  an  increase  in 
lead  on  basic  days,  leading  to  the  assumption  that  the  mobilization  of  lead 
represents  a  function  of  the  change  in  pH.  .tcid  a3  well  as  basic  days  yield 
concentrations  of  lead  in  excess  of  the  norm. 

--  Ifc  is  significant  in  the  daily  profile  of  the  acid  days  that  the  highest 
values  of  lead  coincide  with  the  lowest  position  of  the  curve  representing 
carbonic  acid  fixation.  -  The  activation  of  lead  occurring  on  a  basic  day  is 
also  dependent  on  the  change  in  pH.  The  gradual  return  of  alkalosis  to  the 
norm  is  accompanied  by^i  gradual  decrease  in  the  hemal  lead  content. 

Here,  too,  greater  amounts  of  lead  are  mobilized  by  an  acid  pH  than  by 
alkaline. 

These  tests  have  shown  how  readily  the  hemal  lead  content  is  changed  by 
relatively  trifling  operations,  even  in  lead-free  persons.  For  the  practical 
evaluation  of  the  level  of  hemal  lead,  this  circumstance  reveals  that  "in¬ 
creased"  values  uo  not  necessarily  reflect  a  plumbic  disease,  but  may  be  an 
expression  of  corresponding  mutrition  or  therapy.^  This  consideration  should 
in  all  cases  be  included  in  an  evaluation  of  the  level  6f -lead  in  the  blood. 

"•> 
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Input  on  acid  days.  ’  -  - . 

barly  morning:  50  g  wheat  bread,  200  ccra  coffee.  Breakfast:  50  g  wheat 
bread,  50  g  sausage,  100  ccm  oatmeal  soup.  Boon:  25  g  wheat  bread,  60  g  meat, 
300  ccm  oatmeal.  ..fternoon:  50  g  wheat  bread,  200  ccm  coffee.  livening:  50  g 
wheat  bread,  200  ccm  coffee,  200  ccm  oatmeal  cereal.  In  addition,  4.4  g 
ammonium  chloride  daily. 

Input  on  basic  days. 

.  norning:  200  ccm  coffee  with  milk.  Breakfast:  100  ccm  milk. 

.  oon:  v  ccm  mashed  potatoes,  200  g  vegetables.  ..fternoon:  100  ccm  milk, 

avenir.  .  200  ccm  milk,  200  g  mashed  potatoes,  200  g  vegetables.  In  addition, 

20  g  souaUin  bicarbonate  daily. 
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Table  1 


Bo.  —  Bo.  (name)  prior  to  commencement 
n.  „  —  after  3  aciu  days 

n.  3.L.  —  after  3  basic  days 
Gesamtblut  HUmatokrit  —  whole  blood  hematocrit 

Table  2. 

Gesamtblut  —  whole  blood. 

Table  3* 

Tagesprofil  —  daily  profile 
Sttl.  ntt.  —  attl.  (name)  fasting 
13  Uhr  —  1  p.m. 

19  Uhr  —  7  p.m. 

Gesamtblut  HUmatokrit  —  whole  blood  hematocrit 

Table  4. 


bauertag  —  acid  day 
Tagesprofil  —  daily  profile 
Gesamtblut  —  whole  blood. 

Table  5. 


Easentag  —  basic  day 

Tagesprofil  —  daily  profile 

Gesamtblut  HUmatokrit  —  whole  blood  hematocrit 

Table  6. 


Basentag  —  basic  day 
Tagesprofil  —  daily  profile 
Gesamtblut  —  whole  blood. 


